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infants' use auditory inforaation li guiding tbatr 
search behavior is examined In this study. The subjects were two 
groups of t*aontb-oM crawling Infants^ Group 1 consisted of 2« 
infants and Group 2 of 16 infants* The auditory stinull was the 
mother's voice, infants In both groups were initially positioned by 
their mothers behind a screen in a room with two doorways* Once the 
mothers had surreptitiously left the rooa, the infants were lured out 
from behind the screen by two toys placed in the center of the room- 
thirty seconds after the infants reached the toySf their aethers 
called out to th(aa. In Group 1, the" mothers qalled ever'y 30 seconds 
until the infants Dagan fc© crawl, to one of the two doorways,; in Group 
2» the aothers called onfy once, Bas^ulte ftoa the first trlAl . 
indicate that Infants are. capable, of using paternal sound cues in 
cruiding thAlr search behavior* There was r howevetf a significant 
decline in successful search behavior in the second trial in which 
<^he ffio^^hers departed thro^ugh the doorway not used in trial one^ The 
infants' visual behavior--aa©unt of tiae spent looking at the two * , 
open onset of crawllng--was also briefly studied^ (Author/JAi 
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, -Over the past few years ^^^^^ 9 month old crawling 

infants search, for their mothera f ollc^ing a ^rief period of Belf-inipoeed 
separation in. a laboratory setting. The background for this research has ^ 
drawn heavily on Piaget's (1971) theory of object-concept deveJ.opment and 
^QWlby ' s. (1969) ideas pn the developinent of . active proximity-seeking attach^ 
men t behavior. , ^ ■ J ' ' ■ ' . 

In a first series of studies (-e.g,^* Corter, Zucker,^^ Galligan, 1980)^ 
the itifanta saw their mo there leave through one of two open dooTOays* Thlfe 
brief amount of visual information seemed sufficient In guiding suceessful 
.search In that the majority pf iitfants crawied to the doorway of mother 'a- ^ ^ 
disappearance after playing, for a few minutes Wlth^me toys. However, seeing 
mother leave through a ^second doorway on a; second trial* did not yield th6 
same ^pattern of successful search^-the majority crawled'^ back to thf doorway 
where the mother had been seen to disappear on trial one (cf . Zuckfer & Corfcer, 
1980), These findings parallel reports of infant manual search behavior in 
some of Piaget's standard object-hiding games. ^ ^ 

The study^I am going to describe this morning examined the infant's 
use of auditory infoiTnat Ion" the mother's voice—- In guiding Beareh beha^or 
^in the same kind of separation situation I, employed when visual information 
was the cue provided to the infant. My Interest in ekamlnlng the use of sound 
in guiding search behavior stems from two soui^cea—studies which have assessed 

'■■ . " ■ . . . ' ^ ■ , 

infants ' use of sound In search, for: non-social objects and studies which h^ve 
assessed the specialness of mother 's voice in the conteKt of early social 
development, V 

A few studies in the literature suggest that auditory Information fis^ 

' . ^ > • ■ ^ . - , / , 

considerably less efficient than visual inforinatlon in guiding the Infant's 
search for non-social objects.. For example^ Uzglrife & Benson (1980) reported 
that while 9-10 mmith old Infants would orifent visually to the sound of a 



- * J-^. bllaci 'only about half would proceed to successfully 
surreptitiously hidden oBject, on±y ■ ' . 

„e co»sU»« .UH a ..u.Us c„rU. cu.-ov^, ... - 

as „it. a „^.« ».a«va.io„a yep„«a. .ia... on 

• his own infant children. 

^ • ' ^ ' A variety of ekplanat ions, - 

tasU-rela«d factors or e^^^^^ . • ■ 

' V. .sihility that a motivational factor is important co^s fron.. 
however* the possibility tnac , . 

*.a,...s o^sarva..™ .hat appeal. ,.Ue oon.en. to a.ep:. Xoo ^ 

» , . . , / J ^ to tap the cloth 

- ^ ^^s^^n to the pleasant sound, or even to cap 

at the hiding place and listen to tne p 

^ , -4^^ to reactivate the ^^^^ 

covering the object in order to reactrv 

- # ■p<=t.Pt«s (1971) ob'servationS! ■ ' ■ 

properties. Consider , one of Plase^^^ V . 

■ - ^ ^ -l is lying ^^^^^^ 

... the animal IS .LywiS J4af4r.rtlv Luclenne Imi- . . 

goosewhichthenrattles very distinctly . 

fates me at once, taps harder ^and har4er^^^ 

' it does- not occur to her to raise the scr . , 

.V nblect I wondered whether the -problem of ^iiiotiva- 

By employing mother as tjte object, I wo a . „,„d= 

/ v= T„ addition, the arbitrary nature of sound 

, tion to search Tnight, ^fe overcome. In additio _ 

L ' ^ Yobiects would not be a problem, given the findings of 

producing non-social objects wo ^ 

• • • • u .y, , infants much earlier in the first year, of life 

studies which have shown that infants m , 

. / „ nr.Q€o' 19781 Brown, iy/y» 
,,1. of identifying their mother's voice (e.g., Bosso, 19/^,^ 
are capable ot loentAij? j-i b , , ^ ,j 

? \. .Barriere. & Jassik-Gerschenfeld, 

- j3aCasper & Fifar, 1980; Mchler, Bertonclni, Barrier , 

• 197fei Turnute, 1971). • - ' _ , 

I ' • • oa-.-i'-iciDated in the study ana 

TWO groups o/ 9 month old crawling infants participat 

/ . J4 1 Infants in both groups 

.HB setting Of 4 experiment is shown m Figure 1- Xnf. _ ^ 

>- . the X mark by their mothers, who then surreptitious 

. were initially positioned on the X marl, oy , 
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y , ly disappeared through onfe of the two open dootwayB. The Infants Pt'^ve^^^^ 

; item seeing the. locus of mother dlMppearnce by !s ^^^eenp, which 1 a ^©Pteget^^p^ 

' i by the thin black line adjacent to the X markv By pl^Glng toys ±p ^hm ■!.. 

center of th^roomj the infants were ^ucces^fi^lly . lur^d Qut i^^^ behiJi^ the 

. screen* In this posltlfin^ the infanta were -about 12 f eet aw^y f rbm tP^ t^o 

doorway^. Thfrty seconds after the infants reached the toys? thelr^^^^m^^^ 

called out to them by , saying "Hi Clnfant 's name) ■ cotne to Muirtfny . " on^ 

grQUpi which conslated of W Infants ^ the mothers palled eve^^ untij 

tha infants began to crawl to one of the two doorways* Iti th® ^ther g^^^p, 

which consisted of 16 infanta , the mothers Galled only once--^30 secon^^ ^ftet 

the infants had reached the toys. ' - ^ 

The trial ended aftei; the infants moved to one of the tw^ open d^^^^ys* 

* or were retrieved by their mothers due to sustained dlBtress, A secori^ t^ial 

■ was then carried out in which the mothers sufreptltl^^^iy depai'ted thiT^^S^ 

the doorwaj^ not used on trial one* Other than the change in the locu# of 

mother's disappearance ^ the proeedure was identical to the fif^t triaJ^ ^ 

As may "be seen In Table 1, both groups of tnfatitf were aUCcesEfuJ 

searching mother out*^ In the fepetitlve-call group , 19 infant^ searcii^^ mt 

mother's dooTOay* 1" searched at the other doorway^ and 4 were retrieve^ ^e 

to sustained distress. ]^fHhd slngle--call groups 12 Infants iearched ^noth^j^'^ 

doorway j 3 searched at the other do&rway, and 1 was retrieved* ThuSj the 

/^^^\ ' <^ - * - — 

present '^tudy^ mother's voice appeared to be an effective cue ^'^ Suidl^*^ thei^. 

■ • ■- ^.^^ - . ^ 

infant's search behavior. / ^ ^ ^ 

Aside from their motor search, the Infants V visual b#hav±or prior t^e 

onset of motoric search was also studied. Visual behavior defined terii^g 

of the amount of time spent looking at the two open doorways during th^ ^^Urs^ 

of the trial, but prior to the onset of crawling, as may seen in j^blo 2, 
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both grotips oft Infantas looked significantly longer in total at th^ m6ther*s 
' doorw^ than at the other ^doorway*^ g. ' :^ - ^ " 

In thinking about thes^ findings , the behavior of Che infants in the « 

single-^eall group ae^ed partieularly^ i^ '^Llke: their comterparts • 

in the repetitive-dall groups they^ spent a considerable amount of tlme^-over 
^ minutes on average-^-away from their mothers. Their Success in search . is 
Untriguirig if you consider that. t|ie time between m^ and 

the onset of motoric search was about 4 minute? on average, 

To ^ound out the results of trial onej , I would like to present one final 
piece of descriptive informatiori, "Oie infants in the repetltive="call gfoup 
were expoaed to a total of 235 calls from their mothers, an average of 9.2 
calls per infants (range^ 1-39)^. Of these 235 calls^ 144, or 61%, were re- 
sponded to within 3 Seconds by a look to the mother *s doorway, 

^ On trial two, I was ^particularly interested in axamining whethfer the 
infants would perseverate in their motor search* test this possibility 

most clearly, only those Infants who successfully found their mothers on 
trial one were included in this analysis-. From the outset , however, 1 would 

like to point out that the results should be considered as tentative for two 

i ■ ^ ■ _ fc ..." 

reasons. First, and most importantlys ^^y evidence far perseveraVion on the 

■ . . / ; i ' 

basis of auditory information alone must be treated cautiously since the' 

' - ^- • . 

infants did see their mothers at the first dooway at the end of trial one* 

_ ^- » ' - ■ = ' . ^ ■ ' ^ -. 

(Unfortunately,- w6 weren' t clever enough in ^engineering an "ecologically valid" 

■ ' ' ^ ■ s - ' 

situation where the mother could reappear behind the screen without her infant 

seeing her*) Second, not all infants who found mother on trial one provided 



During t^ie* 30 seconds prior to the mother" s*^ first call, there was no evidence 
that the infants engaged In selectHIP visuar search to her dooway . Across 
the two groups, 19 infants looked to at ^least one of* the two doorways'i of 
these, 11 looked first to the mother's doorway and 8 looked first to the other 
doorway. The remaining 21 Infants did not look at either doorway** Duration 
of looking at the two dooTOays during this time period averaged less than one 
second /doorway, Thusj there was no indication that the infants had detected 
which doorway the mother had left through* 




■ r ■ ■ ■ . ■ ^ \ ■■ : .•■ ^ . C- . ^- 

usable data on trial two. One-third of the irifants began crawling to one of V 

the two doorways before: the, onset of mother * a calls j hence, their records • 

■ • ^ ' ' ■ ■ s - ^ ■ • ... ^-^ • v 

were hot included, ~ ^ \ v / 

The results for. motoric search on trial tewo "are presant^ in Tablets* * 
Across- both the repptitlve-; and single-call groups , 9 infants were" successful 
in 'finding mothers 8 returned to^the doorway where the taother had been found 



„ on trial pna p , Mnd 3 were retrieved* Although .these data ptovide no evidence 

tj . * - ^ - ' . ■ ■ \ " '^—-^ 

for perseveration^ they do represent a s±|nif leant decline in successful search 

" (McNemar's test, jg^ < ,01) , As may be seen in Table 3^ the single-call group 
was less likel^^^find mother oh trial two than infants in the repetitive- 
call^ group but this difference ;was not significant." However if these trends 
were^" to continue in'a^arger sample,, -^a pafitem of perseveration would prohably 
emerge in the single-cail grou^.' ^ ^ , • 

' Table 4 pf.esents the dlta^for tKe Infants " visual behavior on t^lal two. . 
As was the cafe with motoric search ^ there was no evidence, for pars e's^erat ion 
in looking behavior*^ According .to ^a Wllco^on-s test, both ^rbups looked at- / 
the two dopiways "^pr similar lengths of time* . Thus, changing the locui df 
mother's departure appearejd to disrupt selectivity in the Infants' Iboklng 
l^havior%s well. ' , v « ^ - 



^. Bie results for trial one provided reasonably strong evidence that 
9 month old Infants are» capabjfe' ol ^slng maternal sound cues In guldlrig -their ' 
search behavior. This finding OTpears to be^at variance with.reporte of 

^ . " » ' i 

infants'^ use of sound in search for non-social objects* In trying to account 
for the difference in performance on %hese two types of tasks, it might be 
useful to consider how sound comes to pignify the permanence of ^social and 
non-social objects. In day to day life, infants no dqubt have^ a grdafr deal 
of eKperience with hearing their mothers when^he is put of sight. Thlf kind 
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of fl^^itoty c^*^^%^t p^^1?^^Jy occurs much less frequently with^ sQundlng non^ac 
clsl ^bje^t^ *^*^lch ^^^^^^^^t to the 'infarit. Hences it may be easier 

iot Infati*''^^ ^pflf^r ^ijbatantlallty to the inother/ s voice than to tHe 

Th^ math^^ '^f th^ J^^^ent ^tudyj however^ leaves open the question of 
whether ^h% Jfl?^^g ,w^*^^dtually searching for their inothers, or just moving 
in th® dlreeti^^ 0£ s ^^^^d per se. Though It is unlikely that the infants 
did recog*^^^^ the^*^^^'^®^'^ voice qua motliers it^^o^ld^te^helpful to 
ttst ^Ats ^ir^^^^yT---J^-^b^ context J I would pimply like to say that some 

^ 'of otif ^^Ip^ v^^^V j^as i^^^osted that 9 jnonth olds^do respond 'differently to 
tti^^vol^^ q£ ^0 \^^£^ili#b pi^son than they do to ^their m^^^ voice in 

oyr.'^^E^ratioJ^ ^^^yati^^' Ir these^ data hoJ.d up, they will prpyide 'additional 
m^±d&^^^^ for ^pedi^j**^^^ 9f mother's voice in guiding searcK behavior, 

^'^.closifl^' let ^^fer just a few conmients rfegarding the infants' 
develpPtng rep^^^ifl^^^^^^ of its mother as a permanent object. The single- 
call P^^dltldfl the P^^^^flt study was roughly comparable to our visual 
dep^fWt^Q g^^^i®^ ^Yi0 ^%nse that the Infant is given a relatively small 
place Info^^^^on 0^ fnother's whereabouts* Performance on the two 
trial®* in' the^^ ^tiudl^^ ^^%ins to have yielded similar patterns^=a good *dfal 
of guccfegg ^^^^^ch ^^^^1 c>ne and a decline in success on trial two. 
Takei* ^^gethe^^ ^HfS.se £W^^^^gi may eventually point to the possibility thtft 

.-the i^f^nts' d^^^lppl^S ^^^^esentation of its mother as a permanent object 
proce®^® at-'afl ^^Uival®^^ ^^te %7ithtn the sense modalities of vision and 
audltio^^ resp^^^tveiy* 
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• ' Table li Lociis Af Motprlc Search (Trial 1) 
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Group 



*7 



Single-call\ Cn^l6) v 



Locus. of Search 



ftother ' e doort/ay 

19 . 

•12 



Other ' door^^ay 

. ^ 1 • ... 
3 



Retrlavad 

k 



Table . 2; Duration of Looking Behav^l our and Trial iLength (in fleconds) 



Measures 

Look mothrer'i doorway 
Look other doorway * 

Trial Length 



OUp. 



Repetitive-call 
tfi=24) 

■ X , 
15.6** . 

? 3^'8.3 



Single-call 
(n¥l6)' 

, X 
5.3* 

283.7 



£< .01 

,*£ «i .01 



coxoti's test) 
coxon's . test) 
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Table 3 1 Locus of Motoric. Search (Trial 2)^ . 



// = ' Locus of Search ' , 
Group t 

Mothar's dooTOay Other doorwiiy Retrieved 

Repetitive-Gall (n^l2) 7^ *4 1 

Slngle^call (n^S) 2 ^ ^4 / ' ,2 

Based only on those Infants who were successful in finding raother on trial one 
, and cfn whom data were available. 



Table 4: Duration of Looking Behaviour (Trial 2) 



„ * * , ' Group 

Measures Repetitive-^call Single-call , Combined 

^ (n-12) (n-8) Cl^S^O) 

Look tflother's doorway . 8*3^^* 3,1^^ 6,2^ 

Look other doorway ' ^ 3.7*^^ 2,4*^ 3.2* 



*^%,B. (Wilcoxon's test, T(ll)^20.5) 
n.s. (WllcOKOn's test, TC8)=12.5) 
n,s. (Wilcoxon's test, TCp.9)=62.5) 
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